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Introduction
Extended right hepatic lobectomy involves the resection of
segments IV to VIII and often includes resection of the cau-
date lobe (segment I). This resection is necessary to treat
right-sided tumours that extend into segment IV. On occa-
sion these tumours will extend to the umbilical fissure
(Figure 1) and involve the left hepatic duct at the base of
the fissure. This involvement has often been considered a
contraindication to resection as mobilisation of tumour off
the left duct is technically difficult and may result in a pos-
itive margin. Unrecognised damage to the duct may also
present in the postoperative period with a biliary fistula.
We report three patients who presented with massive right-
sided tumours involving the left hepatic duct at the base of
the umbilical fissure, on whom extended right hepatectomy
was carried out in conjunction with resection and primary
anastomosis of the left duct.
Patients and operative technique
Between 1992 and 2000, 1597 liver resections were
performed in our unit. Of these, 393 were extended right
hepatectomies. Three of these patients presented with mas-
sive right-sided tumours extending into the base of segment
IV and involving the left hepatic duct at the base of the
umbilical fissure. Their clinical details of these patients are
shown in Table 1.
All three patients had complete resection of the tumour.
Extended right hepatic lobectomy was undertaken with our
reported technique [1]. The liver was mobilised from the
inferior vena cava dividing multiple small retrohepatic
veins draining the caudate lobe. The right hepatic vein wasFigure 1. Line drawing illustrating a tumour lying in the base of segment IV.
Table 1. Summary of the clinical details of three patients treated with extended right hepatectomy and resection of the left hepatic duct for
massive right-sided tumours
Number Age/Sex Pathology Narrowest OR Time Blood Loss LOS Survival
surgical (min) (ml) (days) (months)
margin
(cm)
1 53/F peripheral cholangiocarcinoma 0.7 cm 300 840 8 15
2 59/M hepatocellular carcinoma 0.2 cm 290 2900 25 10
3 72/M peripheral cholangiocarcinoma 0.1 cm 300 2100 26 6
OR 5 operating room; LOS 5 length of hospital stay
dissected under direct vision and was prepared for cross-
clamping. The right hepatic artery and portal vein
branches divided extrahepatically in all patients. The
umbilical fissure was opened, and all vascular and biliary
branches to segments IVa and IVb were divided. The left
hepatic duct was sectioned close to the base of the umbili-
cal fissure, cephalad to the entry of the caudate duct as
caudate resection was not performed. The common hepatic
duct was divided above the entry of the cystic duct (Figure
2). Parenchymal division was undertaken using a crushing
technique with inflow occlusion for periods of 5 minutes
duration, with 5 minutes recovery.
Reconstruction was undertaken by bringing the com-
mon hepatic duct upwards to the left hepatic duct and spat-
ulating both ends of the ducts. A single-layer anastomosis
was constructed using interrupted 5-0 absorbable sutures
(Figure 3, left). Individual sutures were placed in the ante-
rior wall of the left hepatic duct leaving the needles on
each suture. The posterior row of sutures was then placed,
taking full-thickness bites of the common hepatic duct and
left hepatic duct (Figure 3, middle). The corner sutures
were tied but left long for retraction. Using the previously
placed sutures in left hepatic duct, the anterior row was
completed by taking full-thickness bites of the wall of the
common hepatic duct (Figure 3, right). The anastomosis
was stented in one patient (case no. 2), because of the small
calibre of the ducts, using a 5 fr silastic tube introduced
through the right hepatic duct orifice. Ductal patency and
anastomotic integrity were confirmed between 5 and 7 days
postoperatively with a HIDA scan in all three patients.
Discussion
Involvement of the left hepatic duct has been regarded by
some as a contraindication to the performance of an
extended right hepatic resection. Certainly, involvement of
the left duct is an important hazard to the safe performance
of this resection. Often, involvement of the left duct at the
base of the umbilical fissure is not demonstrated until after
a trial dissection, and mobilisation of tumour off this struc-
ture can result in either a positive margin or damage and
later biliary fistula. We report three patients in whom en
bloc resection of the left hepatic duct with primary anasto-
mosis between the common hepatic and ductal remnant
was carried out with no adverse sequelae. It is important to
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Figure 2. Line drawing demonstrating the remaining segments II and III fol-
lowing extended right hepatectomy with caudate lobectomy. The left hepatic
duct has been sectioned at the base of the umbilical fissure, and the common
hepatic duct divided superior to the origin of the cystic duct.
Figure 3. Line drawing demonstrating the technique used for anastomosis between the common hepatic duct and left bile duct.An anterior row of 5-0 absorbable
sutures are placed in the left bile duct leaving needles on (left).A posterior layer of absorbable sutures is placed, incorporating full-thickness bites of common hepatic
and the left duct. Once placed these can be tied (middle).The anterior layer can be completed by taking full-thickness bites of the common hepatic duct (right).
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emphasize that, in performing this technique, dissection
and mobilisation of the left duct must be carried out within
the umbilical fissure to control it proximal and distal to the
involved segment. If caudate lobectomy is not performed,
care must be taken either to section the left hepatic duct
caudad to the entry of the caudate ducts or to incorporate
these ducts into the biliary repair. If this manoeuvure is not
carried out, a biliary fistula is inevitable. 
Although all patients eventually died of recurrent
hepatic disease in this small series, hospital stay was rela-
tively short and they all returned home. No patient devel-
oped a postoperative biliary stricture. The treatment
options for patients with massive right-sided cancers
involving the left hepatic duct are limited as they are, in
general, unsuitable for ablative therapies and appreciable
response following systemic chemotherapy is rare. In addi-
tion, many of these tumours have involved the right
hepatic inflow and are threatening the left hepatic inflow,
making death from hepatic failure inevitable, if untreated.
These patients provide a substantial surgical challenge, but
this small series demonstrates that extended right hepatec-
tomy is feasible, even when the left duct is involved, and
offers a chance to prevent early death from liver failure.
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